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Abstract of JP7020703 

PURPOSEfTo stabilize the quantity of toner 
discharged from a toner discharge port. 
CONSTITUTION:A cap inside stopper 21 on 
which the larger diameter part 22 of a 
dimension for fitting it into the toner discharge 
port 1 5 and a smaller diameter part 23 
projected toward the side of a toner housing 
container 3 are formed in almost a step-like 
shape is freely attachably/detachably fitted to 
the toner discharge port 15. A cap inside 
stopper attaching/removing means 27 
attaching/removing the cap inside stopper 21 
to/ from the toner discharge port 1 5 of the 
toner housing container 3 held in a roughly 
horizontal state by a holding means and 
holding the removed cap inside stopper 21 in a 
position away from the toner discharge port 15 
by a prescribed distance is provided. There is 
a gap of a prescribed dimension between the 
outer peripheral part of the smaller diameter 
part 23 and the inner peripheral part of the 
toner discharge port 15, so that even if the 
interval between the removed cap inside 
stopper 21 and the discharge port 15 has an 
error in the previously set dimension, a rate of 
change in area where the toner can be 
discharged is low and the quantity of the toner 
discharged from the toner discharge port 15 is 
stabilized. 
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[&#« 1 1 «tt»«»*flEO-*i«**»K b-*— 
qtffiP-SrflMLfc hi— ■K*frgS84, :oi-t- flXlftS 
0*3UMt"»e hi— 8IA»k:aa**fc«tt-C»*¥ 

i©liH*¥Si::ffiU*a*tfc 

¥St«r*-r5 b^- WMWWanT, MIEU— It 

y^sratiish^- ttttncmeeiOftit, me* >° 

J; 9 AM $ tiltlM h i— iRM$«<omc b * 

-etffl p i-*f u -owie* * y 7*rt&£asi«l- 5 4 

^UfcSfilE^-v y^rttt*1WE b+- l!^:tHPa»^>i?rJr+ 
i£|$KLfc<^T•{fc«f1-■5# J r y^rtttBU^Sfctttt 

ttnmBons^AoftNmc b ^- utta p u • 
Lfc;i &#?a i a w#* 2 ie«© > i—m&m.* ■ 

[0 0 0 1] 

IESb$-1i-5w4l-J: OrtSC© h^-Sr -b-* — 8ttiUP*»?> 
10 0 0 2] 

#KC<D£8##©-*S<»lfc: b^-ottiJPSr^fifcL;/!: h 

fci9rt»©b*-*«*l*5BB£J:oT b-*— efcttia 
0MRrt-**5£*fcb:>— ttaPA»&etth$*, etWL 40 

[0003] hi— utaQMi**? 

smzftWibtixte*)* *fy^lt bi— etffi 

®F*9^&ttlt-£>BKK. MSt«ffi4^forv>5 b-*-- efctti 
PA>f> h^— ^rff*T,ffl1-4v5/E^tt^*8. 
[0 0 0 4] -tr-C, *+y7*IM'Mfc:M8©b"*— 



2 

*s^E*-?-::4##;i'bix> «*.«. *tb*A!»*» 
mW-4-3 6 10 1 2 #K:i3^TttlliLfc *>©#*>£>„ 
[0 0 0 5] fc*5. UflHBfifc^BrtJ-Kitfc^-Vs'T'* 
IWt¥Si:J:oT*ty7'tWHitl*i:ii < b^ 

b^-*fcfflPri><b&gSa±?> h-f- ^-gicetttl^ix 
5rt«r«W-fSfc»fc*+y^«r h-*— BtttlPa»bBf 
tfcffiH-C«^i-8 r 4 lv\ 

[000 6] 

[»W*s»*UJ:5 4-t-5BWa] Lri>u hi—HMlt\% 

m^^vfn-^mo'^y*, hi—mm&o&tt 

Sr4«ffiji-C , *)8„ 

[0 0 0 7] ~<Dtztb. %LthLit**y7i: hi— tilth 
b-^-etffip b^-©6fcfflfi;o5'>fc< 

4v^^.zi s fc5. 

[0 0 0 8] /i*5, Ifcfl-Lfc*-*-;/^ hi— *fctbR4 
*&Uttb^-6httR*»e>iK»KS»±<0 b"*— 
[0 0 0 9] 

««©«»*#«>-*B«+*»K b+- StmPSr^figL 

fcb-#— nummmt. za)hi—mn»mt:fLft»^n 

h i— «ASBlciii§ $ * 6 

(*^¥a 4 . C w««F¥a»c««F $ iifctWE b — IKM 
SS«r-trott^lPj^Ial«BS-&5lHl|BSeBlj^a4S:*i-5 
b-f-l«*&$IS(ii3V^T, BdiEb^-etttlP^-g'^^ 
8^ft»ASgB4tSlE b-*— Klft«B«'SfttfC*aL 
fc/h£SB4 t*»»tt»c»)«Ufc* + S'T'rt^&fllE b 
o±ffl p S . MCft*3MR:K «t 0 » 

$ nfcWE b t-WiSfl^SSwflflffi b ^ -Btffl p tc*f L 
TitfllE*^ ^yrt^^Hfttf-r?) 4*lc®^Ly!:WIB*-Y 
yT'rttefellfJffi b-f- ttfflP*»fei!Ff£-+fcl8RLfcfctt 

[ooio] n*92e«09«nii. 1 ie«<o$& 

rtiSSBlc hi— <Sti8 , }S3iw«ai*|S)4B&¥fi ; nc^rtffi«r=fir 
RfS58BWifiiS*(fi)(OiiE«tl5jc b^— RtdlP«r^fi£L. AS 

[00 11] flt*«3etta«fltt. §S*«2IE«<0« 
Wltft^-C. SSrt®45§iggp4S: J 5-n ; eH«»^fiKU 
fc 0 
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[0 0 12] 

WntKiS^ftfc hi—tiL&im&n hi— tttHPfcfcf 
Six*, rofcft, h-J— «»S«Sr«»#a^»«f* 

rt&riSfi^$ftfc&lcisH^ft#ai::«fc9 hi— UStfrtS 

5>©#|.$ixfc*-rs'^ , rt^«:h+-StaiP*>ibgfS-+jfe 

\1Z>h%U(Oft-mUt hi— ttmn<DftfflUk<Dffl\z\l. 
ffiMTi-motimtftiZlt*), h^-nfcttipa><bi&fl-$*i 

vt-f £K*t u x&m*£ t x t ;> +-<b&mm%t>ii 
z>mmt^xi-±%it®&'h£ < * 9 , hi— etaupd* 

[0 0 13] fB*J®2ie«<D|6^T*l4. h"7— «M«» 

frmfcmwztiz ztiza-ox hi— nx^sisrtro h-*- 

etffip^ifint-c^tbu, H^-qttBP*»feettti$ix5. 
ifertsis hi--i&fi?i®&(Dm%faizfo¥-ftX'h 

<0 h-f- liWPffiy^O&rt^Rffil-frftfrtt, S 

afr<b<ohi— »efcffl#&#K?Tfc*>;h.5. 

[00 1 4] ?9#JS3&«<£>&91-CI2 > h^— StfflP'- 
[0 0 15] 

^xvtm-rs. *t, h 2 1 ©£#«t 

^ttliiciotts hi— hro«it«:^Lfc'b<o <o 

•CfcS. MGtfiMRam 1 ICIiHST'? * y h 2 #H 
S$ix-Cfc9, :tOSS/7^y h2lctth-?— SritZ^ 
Lfc h*-iDtfft£»3*»*¥fl*K«m-Sfc*<D« 
W&mxhZ>-5f®-77'tryh4tf±T-tt<D¥>S, 6 

K»*a7;&s»tttte>*iTt5 9. r<z>meseib^a7 
rt, *-*8. *-*8<c<fc9EfciBKi$*iS*-r$ 
9. ¥-lrt*9<Da&*-¥iii*£9*iri oa^fifcSix so 
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5 k #lcitfJlE h 3 OfrV&MtW A ^ix^fSj 

^ElEgitm* 1 llw±oT^J*$HTV>5. ft**, Iffl 

[0 0 16] ME h i— lRittS»3IC*Jlt 5 RfSj^Wg 

1 4tf»rt3ii„ 3gS*#l 3<a$fcSM<t>ifegBKIi !»■*■ 
-z)5Ptffi$lX'5 I*-*— etffln l sasflM^ftT^.S,, tt 

MG«ffiK3li& l 4 «4, JWffih 3 
co$4*|S]^[5]te-r'5ri:(c^oTrtS5W h^- Sr hi— 
stffiP 1 5fflJ-|6jltT»ai1-5l6ltCJgj«$nTV^„ 
4fc. ffJSES3§*#l 3lc*5lt5fnEh-*— qtfflP 1 5 
#»rt£*tfc«©*«»fcM:!J v^tt^ff^jgl 6# 

prisy^^i/ h 4\z$mzixitmtzhi--®.ttim&3<o 
s/^'i 2'idfc#»HHrv'^. "*fc". 'm^kf^'h-y 

[ooi7] fltiiE^as^ffi sicfcitsBtHEh-t-atffi 

q l StW&£ti1zikii&W^K&£tbmi 9i>Wl££ 

*v, fiu?EfSi*tiHiee^gi5« 1 1 ortjiEictt^iEfii^ia 
sbi 9 tff^i-scfcjciorojfiittiaeeaswi 1 
frb hi— ^m^3^mm^m-f-i>^wu2 otm 

l££tiXisr), h ^--iDtifrtSII 3 Sr^IBfty 7 -Jr yh4[z 

[0 0 18] ofji. flfrSEK-f-ttttiP 1 5tClidr-rs/ 
2 l;!)S3&ffiigiSElC^lte>lxrv^o dW^-^S' 
y^2 1liH3 (a) iz^LitXo^ hi— ettiio 

1 5Wi*3tl^i!fc "di " tWU^ft^SttL-C h 
i— akthQ 1 5lc«^$*iS*SfiS2 2 k. Z<K>*&U 

2 2 J: 9 /h«»rt«-+tfe " d 2 " i h i— 

«art*«3fl^isiifcjiiaLfc*a»2 stKiowii 
a*c»rt**iTv^5. ^is*-v5/7*rt^2 io 

BS^^I-li. WS152 4 tg|95 2 5 fc;!i><btt$£j&&2 

[0 0 19] O^'Ji, Strl5«r«)y7'!r?' h4(Ctt, ffilS 
*+y7'^2 lSrfiftffih^-ettUP 1 5K»Lrj(l« 
h-^-etttlP l 5*»e>Si^tfc*-r y^rt 
£2 lSrh-^-- etfflpi 5A>e>@f^ft«sufcfi:fi-e 
kK£<o hi— ttttlP l 5d>? ) o ttffl 
S«rM»)i-5^+ y7'rt^8Ji«*a2 7*5|g:^(bn-CV^ 
5. r(0*-V5'7'rt^JKS#a2 711, flt(l2?|g 

SP2 6 &}SA/yi*98iLfc.9i"$ a Uy h^+s'i!' 2 8 
k. h5 L +s'^2 8(c.};95l|egB2 6'&ffi*n-fc 
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[0020] ::t iE=^y 8ii, m 

IE h^-iBUftSS* h 3"*1 2tf>#*g&l 2 alC^7^T 
KB££«#£ftfcffi#^+*3 0i* **3 Ortic* 
Kg£l-&££ftfc^? h 3 1 t, Vt7h3 1 

h^l 2<DgttU 2 b ^flfTlS 1 ^^ 3 
0(^)77^3 0 a iOfflfc^SSft-C*?- 3 0 Sr h 

h3 i^a«fl»c»f+*t&nfc3o3 4i, m 

K^»:/5*!/ MfcAHEtrvS, 6 ££££ LTEHft 
StffcRlcflfrfE^n 3 4«:#-< Ki-*#>f K#A»3 5 

•JvTv YtvVZ 6 <tlcJ;oT^££ftT^6o 
[0021] roJ:5ft«*^*5v^-c, £1\ h-J—iR 

tJftftg) tc[E]|!>£-g:> h-*— JR**»3K*slt6 
-J±fflP 1 5#»ja*ftTV^$fc«S«S: h-t- flXtt^S 
* Fy/U 2rtlcffA-T5i:*tc h^-KlrtS83S:pr 

6tc^$-fr5o h-*— iRISW*^ hy^i 2" 

0, h+-iRjlrt*»3Wife*fll«:h^-iDC<rt«»^ 

2rtd£PA-f S^irlcJ; 0 h^-ifcjfo&&3<7>£&£ 
ifh« l 9 ^j§j^0^fiiM l l G>flW*BDtt 2 0 
£ft£ 0 **** h^-iRjWSSS3Sr^I»i^7^y h4ic 

ff#V\ *+y^rttt2 l<E>3gj£ffi2 6**0 3 (a) 
^L^ict^l-^^^ hf^ry^ 2 8<Offi^g&3 2tf>Pfl{- 

So 

[0 0 2 2] ol^-C, '^m-fv^rv h 4 4rf^5, 6 & 

n 3 4dS#* K#A»3 5l;:fBoT0 3 (b) fC^Lfc 
ffiB^&H4 (b) (o^LfcteS^ffijU W^L/ 
5/ h^-T 2/^ 2 8 #0 3 (a) icS«LfcltBd*e>B14 

( a ) i^LfcffiB^*5>r K-rs. suyh 

^-t 2 8(?)-aJ-efc5v'+7 h3 UtoSU3 2t 
#04 (a) <Ottfi^fpJ»trfil^^7-f KLfcfc&fC 

«*«3 2 3ftS^rir!X^rtfe2 1036fi»2 6S:*tfo * 
L"C\ 5l*«t^-r7 h3 1 t«*«B5 3 2fcd*H4 
(a) WttR^[SHtT^9>r ttCiO, *^3 

KLTH*3>r/w<*3 3«:ffifflU Wt, (21 
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4 (a) lZ»LtZtLl\C**V'7!*l&2l&m&iSLWL'^ 

«S«3 3ftS h-^-iSttUP 1 5£;frLT h^-^A&l 8 
KililSft, hi— JR»*»3©ttWlt^*T1-5. ft 
ot, *ii««9«lrt^h^-JRIft«»3S:*f+*t5 
Rfctt, ^***y:/rt&2 1 *HI&-f5#SW*fc<. 
h^-i£ttJP l 5**60) h^-<0CtfftajL#BS±£ft 

mRvrsjto-?9try M ^ 5 - £#§klt£ft 

io So h^-tibffiP 1 sa^flS^Sftfc^iry^rt 

S2 1lii4 (a) Iw^LfcJ;^ h^- i±li}P15 

[0 0 2 3]o^ h^-iRlft*»30*ftlt*l*T 

^tl 0^:Sr^tr©^lH]«5giiSi5«l l#lsI£ffiH)$ 
ft, »£db»l 9&«#Bflffl2 0i:Ofltefc.fc9 h*- 

EC-rst* h^-«ttt2S»3rtoh+--#auiE«*fi 

l 4i;:,fc»9£rt£ft-C h+-etfflP l 5fl8^ftJBJc«aS 
Sti, Wt, h-J— tfcttJP 1 5a»fettB*ft*, h-f 
-Sfcffip 1 5^befcffi$*ifc h-^-tt h+~JRIMM** 
hi//n 2\cBl$.£tl1t h^-^Tffi^P3 7^riiiiL 

[0024] ::*c, h-^-ptttP i 5*»e>a^ufc* 
so *j^rt£2i*h-f--fltUPi Bfr6BWE-+* "S" 

ft. h^-K»»»3rtic*ffoh^-A«#aE-J-sa« 
•efcMIKJiO h^-* 5 h"^- ttttP 1 5^bqtffl+ 
5iv^ct* s Kit$ftSo *t^rt)4 2ii: 

*5its/hg»2 3 1 h-^-iifflp i sortjaatoraic 

ttss^ft M di -d2 " ©*nw***fc», 

^2 li ht-iuipi siKom^m^m a s n & 

4o x flWfcWS/h $ < . BWfr+Jfe " S " OKSC <toth 
^-eta*^*«jc««if 5 t^^i: dsgSih ^ft 
{SoT, *+yrrt*MIUI#«2 7 0-+«6»l*^hi-- 
«M«S 3 co^f+ffigfSS^^^ U < |S0±* ■ftSsfcK** 
4<, tfc, mttm "S" SrHtt-r5fc*ic:*iry^ 
rt»K«*a2 7«riBft|iaErawi:t>3F*4:4*. 4 

toBMRSrW^fct^t 1 , h^-iRiS>JS83 0-lElteS 
•?^h^-iWS^®i£«6fflttO. 5g/a(E-l0g 
/Ee-e*>5^, 0fS"+te "S" ^-2mm- + 1 ram 
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[0 0 2 5J on:, hi— iK#)g8§3rtlChi— 
Ofcofci&^fCfi, mforfJTv h4*f ^5, 6££ 
£i LTH2fc*V*T:i£WiVej5*Lfc h"*— *Mrt*» 

oT3D34#i4 (b) K^LfctefiA^tf-f K#A 
SB3 5IC^roTH3 (b) lc^Ufcffitt~#»)U HJB# 
fc, =Uy Ff+'y^2 8 y/rti 2 1 ir#lcH 
4 (a) lC7nLfc<&S;4>bH3 (a) 1^ Lfc<4K^(S] 
ltr^9-f K-T5. r©i:#> R«=» 3 3 K«fc 
9f*»4ixfc+-f 3 OtHWt^J-f Kb, WC, 
13 (a) K7pLfc<fc?(C*-v;/7 P rt&2 1 ©*&$ 2 
2*5 hi— nfcfcHP 1 SKUfr&SftSrtfcJ:!? hi— Qi 

ffiP 1 5iS^Jh$ix5„ 3 0©7 7V^gl5 3 

0 a^hi— qfcffip 1 BOifeSfflfcSSSL-C*?^ h't* 
mmtsMtVtiZii^y h3 l ir»*§P3 2i*tfl|*»l= 

■VBB3-0 a # Fi--'i£ffiP 1 S&fcJMB^SlSUfcittft 
(cffi^SiS 3 2 s&sfl-#~-8tP rtlcto T JS^SE 3 2 K J: 
3%£tt2 6<7>m*#mWfaZtiZ. ftor. hi— 
&*<ftvtc hi— t&#i®&3t:*m7'9*y h4frh 
Bt^-fRlwtt. hi— etttJP 1 5#*-r:v:/l*3&2 1(C 

J^KitSixTV^*:*, hi— MASS 3 *flfc*-MR 

h-*— iR»»»SrtK:«*»C»«L"CV^6 hi— 
SBtcr. \itUti-tz Z \£tilii Lit h i— tc 

[00 2 6] fcjs. ***«C*ilf>-CM:. Sl§*(*:i 3 
artAHKlMSttgjg l 4£Jgf£Lfc hi— fc»&8 3 
*«fcttlf -CBIW L£#, £ QM&KgftS 1 4 tt&T L 

#£fi, hi— efcfflP 1 5fflUc|6]lt-CfcSHc 

t£BB-t SJB*©pmtt& U 3B»**«: hi— 5k 

tiJP 1 5!»ST«t4a J: 5C«MwflW»S*-C*ft»t5 
£iK.fc9, EHEK#5 hi— »»£tt«*IK£fi 1 4 

[0 0 2 7] #l89i©8r©lli60J£H6 7!;S 

El8lcSo5^T!ft^-r5. fc*3, H 1 71SH 5 »C*$^T 

**lkfltt. hi— hi— RJA8«3 

a icfcitisis** 1 3 <nftmmc-3i<Dimvi%& 1 

4&JB/SU g»#fcl 3 ©-SgffllK: ::©««! 

tt^jgi 4waue*fijtiai-*flic«ttB*«c«#< t# 

izftfSimz hi— iRttgl83 a«tt^(6]tl&Wi3grt 
a53 8 «r*L"C*Jllli««1-5»»*tn«»3 9«r»* 
U jft#^P3fSI6iS3 9©*g&;*|6)©fcj8S5(;:hi— qtffl 
ai5SrMLfctOTi>5. ftfc, ilRgttRfSS 3 9 
(ai::&©5grtE3 8asjlM$ftTv>3. SJE3B 
fiB3 8©gtfflHCtt«WiM*RfajgB3 9e>ftJj^fa\lX9* 
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UlfcMKtto«fi«4 0 4SjB«j!ii, £itfc©»B» 
4 OttlllllENU&Rg&l 4fc««l,"C»j*SivO*5. 
[0 0 2 8] fcfc, m& hi— etttlP 1 5ICtt. 
7rttfett»#R2 7lcJ:9lft;&;*;h.S*-*-s'7 , rt&2 1 

ioo2 9] zioxottmmcts^x. hi—&m®& 

3 a «:*iilKffi9« 1 t*l^flttt75 + y 

IW^a2 7l:j:oTht- ttfflPl 5*>b*+y7*rt 
tt2 lfc»*Lfcfft, :«ht- H5ti^SS§3 a £131512 
io *#a7teJ:o"C[IllH«b3tfS. k, SS&*#1 
3f*l© hi— 7)S4RSI^5?g 1 4fcJ:0jSrt$*vC*MiM* 
Rffi»3 9«^IMbU WC. ffi##RfSr2&3 9 (*3- 

i— tt5fil*!ffi 3 8 9 ±lf , 3 8 ±^fH 9 ± 

If fc hi— 14 hi— ltZ»S§§3 a (OlsItelC^oT^F'SS 
3 8±lr hi— etffiP 1 5^|fi]H-T»»f5. Cit, 
. *rt ffi 3 8 ** h i—HZ#i®& 3 a Wtt^lS) k V&¥ftVfo 
6f*E*WK3 8^ft'ft(t^eiS4 02j5^$ht^ 
5fc«K Sgrtffi3.8±Sr^ift-rS h^-a5^<0^rtE3 
20 8±A»P>«a*^il£n**>5Ct*5WJt$^ hi— tfc 

tiipi 5*>b«i>t- ©etm*fi#cfi i 4*>ii5. m 

[0030] igrtS3 8 k&mmA o tasr*jg 
rtsnrv^sfcft. w*ie>©iBrtaB j ?»jsa»4o«r-* 

30 5c 

[0031] fc*3, is 8 \**nmm<r> hi—mm®m 3 

at. Hi 0lC^Lfci5tg«*(*:i 3*»fe hi— St 
ttSP 1 5 Klft»fCn«^«©«»4 1 i*(C 

0tjw h-7— KIS8IS4 3 t ^fflv^r hi— iBUftSSIrtw 
hi--Slffli hi--o±mfit<OB8«S:IS'<fc^77-Cfe 
5. «3fc«Ohi— IKM««4 3(w*5^Tli. hi— JS 
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[54] TONER SUPPLY UNIT 
[57] ABSTRACT 
[OBJECT] 

To stabilize amount of toner discharged through a toner 
5 discharge port. 

[CONSTRUCTION] 

A cap inner plug 21 comprising a large diameter portion 22 in a 
size fit to a toner and a small diameter portion 23 projecting toward 
a to ner container 3 side discharging port 15 almost in a staircase 

10 pattern is mounted detachably to toner discharge port 15. A cap 
inner plug detaching means 27 is provided to remove a cap inner 
plug 21 from toner discharge port 15 of toner container 3 held 
almost in the horizontal position by a holding means 4 and hold the 
removed cap inner plug 21 at a position away in a prescribed size 

15 from toner discharge port 15. As a clearance in a prescribed size is 
provided between the outer surface of small diameter portion 23 and 
the inner surface of toner discharge port 15 and therefore, even 
when a clearance between removed cap inner plug 21 and toner 
discharge port 15 changes from a prescribed size, the change rate of 

20 space to discharge toner is not much and amount of toner discharged 
from toner discharge port 15 is kept stabilized. 
[WHAT IS CLAIMED IS] 
[CLAIM 1] 

A toner supply unit comprising a toner container having a 
25 toner discharge port formed at the center of one end of a cylindrical 
main body of the container, a holding means to hold this toner 
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container almost horizontally in the state inserted into a toner 
inducting portion to a developing portion and a rotation and driving 
means to rotate the toner container held by this holding means in 
its axial direction, characterized in that a cap inner plug having the 
5 large diameter portion in a size fit to the toner discharge port and 
the small diameter portion projecting toward the toner container 
side formed in the staircase shape is installed to the toner discharge 
port detachably, the cap inner plug is detached from the toner 
discharge port of the toner container kept by the holding means, and 
10 the cap inner plug detaching means to hold the removed cap inner 
plug at a position away in a prescribed size from the toner discharge 
port. 

[CLAIM 2] 

A toner supply unit as claimed in claim 1, characterized in that 
15 a spiral shape cylindrical portion formed swirling at one end of the 
main body of the container having a gradually narrowing guide 
surface on the inner surface almost parallel to the axial direction of 
the toner container, with the toner discharge port formed at the top 
of the narrowing diameter direction of this swirling shape 
20 cylindrical portion, and a spiral shape portion projecting toward the 
inside of the swirling shaped cylindrical portion formed at the edge 
of the guide surface. 
[CLAIM 3] 

A toner supply unit as claimed in claim 2, characterized in that 
25 a number of guide surfaces and projecting portions are formed. 
[DETAILED DESCRIPTION OF THE INVENTION] 
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[0001] 

[FIELD OF THE INVENTION] 

This invention relates to a toner supply unit equipped with a 
toner container almost horizontally in an image forming apparatus 
5 and supplies toner in a toner container to a developing portion by 
discharging through a toner discharge port by rotating a toner 
container in the axial direction. 

[0002] 

[PRIOR ART] 

10 There are so far various types of toner supply units using a 

bottle shape toner container. For example, there is such a toner 
supply unit that has a spiral projection formed on the inner surface 
of a cylindrical main body of a cylindrical container and a toner 
discharge port formed at one end of the main body of this container, 

15 and installed in an image forming apparatus almost horizontally, 

wherein toner is guided to the toner discharge port side by the spiral 
shape projection. 
[0003] 

Here, a cap is attached to the toner discharge port detachably 
20 and a toner container with the toner discharge portion in the open 
state by removing this cap is installed in an image forming 
apparatus. Therefore, when installing a toner container in an 
image forming apparatus, a toner may possibly spill out of the toner 
discharge port in the open state. 
25 [0004] 

So, it is considered that a toner container with a cap attached 
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is installed in an image forming apparatus and after installing the 
toner container, a cap is removed by a cap remover provided in an 
image forming apparatus. For example, there is an invention that 
was applied by this inventor on Japanese Patent Application No. 
5 1992-361012. 
[0005] 

Further, when a cap was removed using a cap remover 
provided in an image forming apparatus, it is preferred to keep the 
cap at a position away off in a prescribed distance from the toner 
10 discharge port in order to prevent the discharge of an unnecessarily 
large amount of toner at a time at the stage wherein a large amount 
of toner is still in the toner container. 

[0006] 

[PROBLEMS TO BE SOLVED BY THE INVENTION] 
15 However, for variation in sizes of a toner container and a cap, 

mounting position of a toner container, etc., it is difficult to 
maintain a clearance between a cap removed from a toner discharge 
port and the toner discharge port at a prescribed size. 

[0007] 

-20 Therefore, when a clearance between the removed cap and the 

toner discharge port becomes smaller than a preset size, there will 
be such defects that amount of toner discharged from the toner 
discharge port decreases and formed images may become thin for 
insufficient amount of toner supplied or a toner container must be 

25 rotated repeatedly in order to discharge a required quantity of toner. 
[0008] 
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Further, it is also considered to set a larger clearance between 
a removed cap and a toner discharge port. In this case, however, 
unnecessarily large amount of toner may be discharged at a stroke 
from a discharge port. 
5 [0009] 

[MEANS FOR SOLVING THE PROBLEMS] 
In . a toner supply unit of the invention claimed in claim 1, 
composed of a toner container having a toner discharge port formed 
at the central portion of one end of a main body of a cylindrical 
10 container, a holding means to hold this toner container almost in the 
horizontal position in the state inserted into a toner inducing 
portion to a developing portion and a rotation and driving means to 
rotate the toner container held by this holding means in its axial 
direction, a cap inner plug comprising a large diameter portion in a 
15 size fit to the toner discharge port and a small diameter portion 
projecting toward the toner container side almost in the staircase 
shape is attached to the toner discharge port detachably, a cap inner 
plug detaching means to detach a cap inner plug from the toner 
discharge port of the toner container held by the holding means and 
20 to hold the cap inner plug at a position away in a prescribed size 
from the toner discharge port is provided. 
[0010] 

In the invention claimed in claim 2, a swirling cylindrical 
portion having a guide surface gradually narrowing almost in 
25 parallel with the axial direction of a toner container on the inner 
surface spirally swirling is formed at one end side of the main body 
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of a toner container, a toner discharge port is formed at the top in 
the narrowing diameter direction of the swirling shape cylindrical 
portion, and a spiral portion projecting inward of the swirling 
cylindrical portion is formed at the edge of the guide surface in the 
5 invention claimed in claim 1. 
[0011] 

In the invention claimed in claim 3, a number of guide surfaces 
and projecting portions are formed in the invention claimed in claim 
2. 

10 [0012] 

[ACTION] 

In the invention claimed in claim 1, a cap inner plug is 
detached from a toner discharge port of a toner container that is 
held, almost in the horizontal direction by a holding means. 

15 Therefore, when a toner container is held by a holding means or 
removed therefrom, a cap inner plug is attached to prevent toner 
from spilling out of the toner discharge port. Then, after a cap 
inner plug is removed, a toner container is rotated and driven by a 
rotary driving means. Thus, toner in a toner container is 

.20 discharged from a toner discharge port and supplied to a developing 
portion. Further, the cap inner plug removed from the toner 
discharge port by the cap inner plug detaching means is held at a 
position off away in a prescribed size from the toner discharge port. 
At this time, there is a clearance between the outer surface of the 

25 small diameter portion and the inner surface of the toner discharge 
port and therefore, a space for discharging toner changes less even 
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when a clearance between the cap inner plug removed from the 
toner discharge port and the toner discharge port changes from the 
preset size, amount of discharging toner is kept stabilized. 
[0013] 

5 In the invention as claimed in claim 2, toner in a toner 

container is guided to the swirling cylindrical portion side in a toner 
container when a toner container is rotated, this toner is put over 
the guide surface of the swirling shape cylindrical portion and 
further, moved toward the toner discharge port and discharged 

10 through the toner discharge port. Here, as the guide surface is 
almost parallel to the axial direction of a toner container and a 
portion projecting inward is formed and toner going over the guide 
surface is smoothly guided to the toner discharge port side and is 
satisfactorily discharged through the toner discharge port even at 

15 the stage where the remaining quantity of toner in the toner 
container decreased. 
[0014] 

In the invention as claimed in claim 3, toner is guided to the 
toner discharge port by way of several guide surfaces and toner 
20 discharge amount per rotation of a toner container increases. 
[0015] 

[PREFERRED EMBODIMENTS] 

A first embodiment of this invention will be explained referring 
to FIG. 1 through FIG. 6. First, FIG. 2 is a plan view showing a 
25 simplified entire construction of a plain paper copying machine 1 
and FIG. 1 shows the construction of a toner supply unit in plain 
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paper copying machine 1. A fixed bracket 2 is fixed to plain paper 
copying machine 1 and a movable bracket 4 that is a holding means 
to hold a toner container 3 containing toner in the almost horizontal 
direction is attached to fixed bracket 2 movably within the 
5 horizontal surface with a pair of upper and lower pins 5 and 6 as 
supporting points. Further, a rotating and driving means 7 is 
attached to movable bracket 4 to rotate toner container 3 that is 
held in almost horizontal direction in its axial direction. This 
rotating and driving means 7 is composed of a motor 8, a gear group 
10 9 that is rotated and driven by motor 8, a gear 10 meshing with the 
last gear of gear group 9 and a cylindrical rotation transmitting 
member 11 into which the end of toner container 3 is inserted. 
Further, cylindrical rotation transmitting member 11 is held 
rotatably in a toner container stopper 12 that is stationary held by 
15 movable bracket 4. 
[0016] 

On the inner surface of a main body 13 of cylindrical toner 
container 3, a spiral shape projection 14 is formed to wind round the 
inner surface spirally, and a toner discharge port 15 is formed at the 

20 center of the tip side of container main body 13 to discharge toner. 
Further, spiral shape projection 14 is formed in the direction to 
convey toner toward toner discharge port 15 with the rotation of 
toner container 3 in its axial direction. In addition, on the outer 
surface at the side of the main body of the toner container where 

25 toner discharge port 15 is formed, a ring shape engaging projection 
16 is formed. An engaging claw 17 is attached to toner container 
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stopper 12 to control the removing of toner container 3 that is held 
by movable bracket 4 by engaging to this engaging projection 16. 
Further, movable bracket 4 is provided with a toner inducing portion 
18 to supply toner discharged from toner discharge port 15 to a 
5 developing portion (not illustrated). 
[0017] 

On the tip side of container main body 13 which has toner 
discharge port 15 formed, an engaging convex portion 19 is formed 
and on the inner surface of cylindrical rotation transmission 
10 member 11, an engaging concave portion 20 is formed to transmit 
the rotation to toner container 3 from cylindrical rotation 
transmission member 11 by engaging with engaging convex portion 
19. Thus, toner container 3 is held by movable bracket 4 and when 
the. tip side of toner container 3 is inserted into cylindrical rotation 
15 transmission portion 11, engaging convex portion 19 is engaged with 
engaging concave portion 20. 
[0018] 

A cap inner plug 21 is attached to toner discharge port 15 
detachably. As shown in FIG. 3(a), this cap inner plug 21 is 

-20 composed of a large diameter portion 22 of which outer diameter size 
is almost equal to the inner diameter size "dj" of toner discharge 
port 15 and engages with the toner discharge port and a small 
diameter portion 23 in an outer diameter size "d2" that is smaller 
than large diameter portion 22 and is projecting toward toner 

25 container 3 side. Further, at the almost central portion of cap 
inner plug 21, a projecting portion 26 that is composed of a shaft 
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portion 24 and a head portion 25 is formed and projecting outward. 
[0019] 

Movable bracket 4 is provided with a cap inner plug detaching 
means 27 that removes cap inner plug 21 from toner discharge port 
5 15 and controls amount of toner discharged from toner discharge 
port 15 by holding cap inner plug 21 removed from toner discharge 
port 15 at a position away in a prescribed size from toner discharge 
port 15. Further, this cap inner detaching means 27 is composed 
of a collet chuck 28 that grabs/releases projecting portion 26 and a 
10 cam mechanism 29 that opens/closes toner discharge port 15 by 
moving cap inner plug 21 that is grabbed by collet chuck 28 to the 
plug opening position and the plug closing position jointly with 
collect chuck 28. 
[0020] 

15 Here, collet chuck 28 is composed of a cylindrical core 30 that 

is held slidably by a boss portion 12a of toner container stopper 12, 
shaft 31 slidably inserted into core 30, and a flexible knob 32 fixed 
to the end side of shaft 31. Further, cam mechanism 29 is formed 
with a conical coil spring 33 provided between a shoulder 12b of 

20 toner container stopper 12 and a flange portion 30a of core 30 to 
compress core 30 to toner container 3 side, a roller 34 attached to 
the rear end side of shaft 31, a guide cam 35 formed to guide roller 
34 when rotating flexible bracket 4 using pins 5, 6 as supporting 
points, and a bracket hinge 36 fixed to a fixing bracket 2. 

25 [0021] 

In the construction described above, the procedures to install 
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toner container 3 in plain paper copying machine 1 will be first 
explained. Rotate movable bracket 4 to a position shown by a chain 
double-dashed line with pins 4 and 5 in FIG. 2 as supporting points 
(the detaching position of toner container 3), insert the tip. side of 
5 toner container 3 having toner discharge port 15 formed into toner 
container stopper 12, hold toner container 3 by flexible bracket 4 
and engage engaging claw 17 with engaging projection 16. Here, 
cylindrical rotation transmission member 11 is kept rotatable in 
toner container stopper 12 and engaging convex portion 19 of toner 

10 container 3 is engaged with engaging concave portion 20 of 

cylindrical rotation transmission member 11 when the end side of 
toner container 3 is inserted into toner container stopper 12. 
Further, toner container 3 is held by movable bracket 4 in the state 
with cap inner plug 21 mounted. Thus, projecting portion 26 of cap 

15 inner plug 21 enters between knob 32 of collet chuck 28 and cap 
inner plug 21 is kept in the closed state as shown in FIG. 3 (a). 
[0022] 

Then, rotate movable bracket 4 to a position (a toner supply 
position) shown by the broken line in FIG. 2 with pins 5 and 6 as 

20 supporting points. Thereupon, roller 34 moves to a position shown 
in FIG. 4 (b) from the position shown in FIG. 3 (b) along guide cam 
35 with this rotation and at the same time, collet chuck 28 slides 
from the position shown in FIG. 3 (a) to the position shown in FIG. 4 
(a). Here, when shaft 31 and knob 32 that are parts of collect 

25 chuck 28 slightly slid toward the position shown in FIG. 4 (a), the 
outer surface of knob 32 hits core 30 and bends inward and knob 32 
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grabs projecting portion 26 of cap inner plug 21. Then, when shaft 
31 and knob 32 slid continuously toward the position shown in FIG. 
4 (a), core 32 and cap inner plug 21 grabbed by knob 32 slid jointly 
to compress conical coil spring 33. Soon, cap inner plug 21 moves 
5 to the plug opening position and toner discharge port 15 is opened, 
toner container 3 is inserted into toner inducing port 18 through 
toner discharge port 15 as shown in FIG. 4 (a), and the mounting of 
toner container 3 is completed. Accordingly, when installing toner 
container 3 in plain paper coping machine 1, it is unnecessary to 

10 open cap inner plug 21 in advance, spill out of toner from toner 

discharge port 15 is prevented and contamination of worker's hand, 
clothes and movable bracket by spilled out toner is prevented. 
Further, cap inner plug 21 removed from toner discharge port 15 is 
kept at a position away from toner discharge port 15 in a specified 

15 size "s" as shown in FIG. 4 (a). 
[0023] 

Then, after the mounting of toner container 3 is completed, the 
copying is carried out. When amount of toner in toner induction 
portion 18 is detected to be below a prescribed amount by a sensor 

20 (not illustrated), motor 8 is driven based on the detection result. 
Then, cylindrical rotation transmission member 11 is rotated and 
driven by the driving of motor 8 via gears 9 and 10. As a result, 
engaging convex portion 19 engages with engaging concave portion 
20 and toner container 3 is rotated and driven in its axial direction 

25 jointly with cylindrical rotation transmission member 11. When 
toner container 3 is rotated in its axial direction, toner contained in 
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toner container 3 is guided and conveyed gradually to toner 
discharge port 15 side by radial shape projection 14 and discharged 
from toner discharge port 15. Toner discharged from toner 
discharge port 15 flows through a toner dropping opening 37 that is 
5 formed on toner container stopper 12 and supplied into toner 

inducting portion 18 and further, supplied to the developing portion. 
[0024] 

Here, cap inner plug 21 removed from toner discharge port 15 
is kept at a position away from toner discharge port 15 by a 
10 prescribed dimension "S", amount of toner discharging through 

toner discharge port 15 is controlled by this cap inner plug 21 and 
unnecessary amount of toner is prevented from being discharged 
even when a large amount of toner is available in toner container 3. 
Further, there is a clearance of prescribed distance "dj - d£" 
15 between small diameter portion 23 and the inner surface of toner 
discharge port 15, change in a space where toner is discharged is 
less even when a prescribed dimension "S" between cap inner plug 
21 and toner discharge port 15 varies and therefore, a sharp 
fluctuation of toner discharge amount is prevented. Accordingly, it 
20 is not necessary to improve dimensional accuracy of cap inner plug 
detaching means 27, positional accuracy of mounting toner container 
3, etc. and further, it becomes also unnecessary to assemble and 
adjust cap inner plug detaching means 27 in order to adjust the 
prescribed dimension "S". Further, FIG. 5 shows the relationship 
25 between error and discharge amount of toner for prescribed 

dimension "S". The proper range of amount of discharging toner 
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per rotation is 0.5g - lOg/rotation. However, even when the 
prescribed dimension "S" varies in a broad range of -2mm ~ +lmm, 
amount of discharging toner is within a proper range. 
[0025] 

5 Then, when toner in toner container 3 is exhausted, move 

movable bracket 4 to the toner container detaching position shown 
by the chain double-dashed line in FIG. 2 with pins 5 and 6 as 
supporting points. With this rotation, roller 34 is moved from the 
position shown in FIG. 4 (b) along guide cam 35 to the position 

10 shown in FIG. 3 (b) and at the same time, collet chuck 28 slides from 
the position shown in 4 (a) toward the position shown in FIG. 3 (a) 
jointly with cap inner plug 21. At this time, core 30 that is 
compressed by conical coil spring 33 slides jointly and soon, large 
diameter portion 22 of cap inner plug 21 fits into toner discharge 

15 port 15 as shown in FIG. 3 (a) and thus, toner discharge port 15 is 
closed. Further, sizes of shaft 31 and knob 32 are so set that they 
slide slightly even after flange portion 30a of core 30 is brought in 
contact with the end of toner discharge port 15 and restricted to 
slide, and immediately after flange 30a contacts the end of toner 

20 discharge port 15, knob 32 is bent outward and the state of 

projecting portion 26 pinched by knob 32 is released. Accordingly, 
when removing toner container 3 with toner exhausted from 
movable bracket 4, even if lightly remaining in toner container 3, 
toner does no longer spill out as toner discharge port 15 is closed by 

25 cap inner plug 21 and thus, worker's hand, clothes and movable 
bracket 4 are prevented from being contaminated by spilled out 
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toner. 

[0026] 

Further, the invention is explained in this embodiment taking 
toner container 3 with spiral shape projection 14 formed on the 
5 inner surface of main body 13 of toner container as an example; 

however, this spiral shape projection 14 is not always necessary but 
the inner surface of the container main body can be a smooth 
surface. When the inner surface of the container main body is 
made a smooth surface, the main body should be a cylindrical body 

10 in a shape gradually expanding toward toner discharge port 15 side. 
Or by installing the main body slightly inclined so that toner 
discharge port 15 comes to the lower side. Thus, toner with the 
rotation is conveyed similarly as when spiral shape projection 14 is 
formed. 

15 [0027] 

Next, a second embodiment of this invention will be explained 
referring to FIG. 6 through FIG. 8. The same component elements 
as those explained in FIG. 1 through FI. 5 will be assigned with the 
same reference numerals and the explanation thereof will be 

20 omitted. In this embodiment, two lines of spiral shaped projection 
14 are formed on the inner surface of toner container 3a containing 
toner. Further, a swirling shape cylindrical portion 39 is formed on 
one end of container main body 13, which is swirling in the same 
direction as the spiral direction and has guide surface 38 almost in 

.25 parallel with the axial direction of toner container 3a on the inner 
surface and gradually narrowing is formed and toner discharge port 
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15 is formed at the end in the narrowing direction of swirling shape 
cylindrical portion 39 and further, two lines of guide surfaces 38 are 
formed on swirling shape cylindrical portion 39. In addition, a 
spiral shape projecting portion 40 is formed on the edge of guide 
5 surface 38 projecting inward of swirling shape cylindrical portion 39. 
These projecting portions are formed in succession to spiral shape 
projection 14. 
[0028] 

Further, cap inner plug 21 that is detachable by cap inner plug 
10 detaching means 27 is attached to toner discharge port 15. 
[0029] 

In the construction described above, toner container 3a is 
mounted in plain paper copying machine 1 and rotated and driven 
by rotary driving means 7 after removing cap inner plug 21 from 

15 toner discharge port 15 by cap inner plug detaching means 27. 
Toner in toner containing main body 13 is guided by spiral shape 
projection 14 and moved to swirling shape cylindrical portion 39 side 
and soon, enters into swirling shape cylindrical portion 39. Then, 
toner entered into swirling shape cylindrical portion 39 is put over 

20 guide surface 38 and moves toward toner discharge port 15 with the 
rotation of toner container 3a. Here, guide surface 38 is almost 
parallel to the axial direction of toner container 3a and projection 
portion 40 is formed on the edge of guide surface 38, toner moving 
over guide surface 38 is prevented to spill out from guide surface 38 

25 and is discharged satisfactorily through toner discharge port 15. In 
particular, even when the remaining amount of toner becomes less, 
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toner is put over guide surface 38 from container main body 13 
smoothly and toner in toner container 3a can be used to the last 
without wasting. 
[0030] 

5 Further, as two guide surfaces 38 and projecting portions 40 

are formed, a toner conveying power is increased more than one 
guide surface 38 and projecting portion 40, and toner discharging 
amount per rotation of toner container 3a increases. 
[0031] 

10 Further, FIG. 8 is a graph showing the relationship 

investigated between amount of toner remaining in a toner 
container and amount of discharging toner using toner container 3a 
in this embodiment and a toner having a truncated cone shape 
cylindrical portion 41 formed toward toner discharge port 5 from 

15 toner container main body 13 in a conventional example as shown in 
FIG. 10. In toner container 43 in a conventional example, when the 
remaining amount of toner becomes less, toner entered into 
cylindrical portion 41 slides downward along the sloping surface of 
cylindrical portion 41 and therefore, with decrease in remaining 
- 20 amount of toner in toner container 43, toner discharge amount 
decreases and drops below the proper range of toner discharge 
amount at the state when remaining amount of toner is much (0.5g 
~ lOg/rotation) and toner in toner container 43 cannot be used to the 
last and toner container 43 with remaining amount of toner must be 

25 exchanged with a new toner container. On the other hand, in case 
of toner container 3a in this embodiment, toner is discharged 
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satisfactorily even when remaining amount of toner in toner 
container 3a becomes less and toner can be used to the last without 
wasting. 

[0032] 

5 Next, a third embodiment of this invention will be explained 

referring to FIG. 9. Further, the same components as those 
explained in FIG. 1 through FIG. 8 will be assigned with the same 
reference numerals and the explanations thereof will be omitted 
here. In this embodiment, one spiral shape projection 14 is formed 

10 on the inner surface of container main body 13 of toner container 3b 
containing toner and further, swirling shape cylindrical portion 39 
having guide surface 38 is formed at one end of container main body 
13. Further, one guide surface 38 and projecting portion 40 are 
formed on swirling cylindrical portion 39, and projecting portion 40 

15 is formed at a height of M k". 
[0033] 

In the construction as described above, when toner container 
3b is rotated and driven by rotating and driving means 7, toner in 
container main body 14 is guided and moved to swirling shape 

20 cylindrical portion 39 side by spiral shape projection 14 and soon, 
enters into swirling shape cylindrical portion 39. Then, the toner 
entered into swirling shape cylindrical portion 39 is put over guide 
surface 28 and is then moved toward toner discharge port 15 from 
guide surface 38 with the rotation of toner container 3b and 

25 discharged from toner discharge port 15. Here, as projecting 

portion 40 is formed at a high height, amount of toner moving on 
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guide surface 38 can be increased. Accordingly, it becomes possible 
to increase amount of discharging toner and promote toner supply 
performance. 
[0034] 

5 [EFFECTS OF THE INVENTION] 

In a toner supply unit of the invention claimed in claim 1 
comprising a toner container with a toner discharge port formed at 
the central portion of one end of a cylindrical main body, a holding 
means to hold this toner container almost horizontally in the state 
10 connected to a toner inducing portion of a developing portion and a 
rotating and driving means to rotate the toner container held by the 
holding means in its axial direction, a cap inner plug with a large 
diameter portion in a size fit to the toner discharge port and a small 
diameter portion projecting toward the toner container side formed 
15 in an almost staircase shape is installed detachably to the toner 

discharge port, and a cap inner plug detaching means is provided to 
remove the cap inner plug from the toner discharge port of the toner 
container held by the holding means and hold the removed cap inner 
plug at a position away in a prescribed distance from the toner 
20 discharge port and therefore, in order to remove the cap inner plug 
to the toner discharge port of the toner container held by the holding 
means by the cap inner plug detaching means, the toner container 
can be removed from the holding means in the state with the toner 
discharge port closed by the cap inner plug and toner can be 
25 prevented to spill out from the toner discharge port. Therefore, 

there are such effects that, for instance, worker's hands, clothes and 
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holding means are prevented from being contaminated by toner 
spilled out. Further, the cap inner plug removed from the toner 
discharge port by the cap inner plug detaching means is held at a 
position away in a prescribed distance from the toner discharge port. 
5 At this time, as a clearance in a prescribed size is provided between 
the outer surface of a small diameter portion and the inner surface 
of the toner discharge portion, a space to discharge toner changes 
less even when a clearance between the cap inner plug removed from 
the toner discharge port and the toner discharge port varied from a 
10 pre-set size and accordingly, it becomes possible to stabilize amount 
of toner discharged from the toner discharge port without 
controlling the holding position of the cap inner plug high precisely. 
[0035] 

In the invention as claimed in claim 2, as described in the 
15 invention in claim 1, a swirling shape cylindrical portion is formed 
that swirls spirally at one end of the main body of the toner 
container and has a guide surface on the inner surface almost 
parallel with the axial direction and gradually narrowing, a toner 
discharge port is formed at the end of this swirling shape cylindrical 
20 portion in the narrowing diameter direction and a spiral portion 

projecting in the swirling shape cylindrical portion is formed at the 
edge of the guide surface so that toner in the container main body is 
moved to the swirling cylinder portion side with the rotation of the 
toner container, put on the guide surface of the swirling cylindrical 
25 portion and further, moved toward the toner discharge port and 
discharged from the toner discharge port. However, the guide 
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surface is almost parallel to the axial direction of the toner 
container and the projecting portion projecting inward is formed on 
he edge of the guide surface and toner put on the guide surface can 
be moved smoothly to the toner discharge port. Accordingly, toner 
5 is satisfactorily discharged from the toner discharge port even when 
amount of toner remained becomes less. 
[0036] 

In the invention claimed in claim 3, as claimed in claim 2, 
because a number of guide surfaces and projecting portions are 
10 formed, a discharging amount of toner per rotation of a toner 
container can be increased and toner can be discharged more 
satisfactorily. 

[BRIEF DESCRIPTION OF THE DRAWINGS] 
[FIG. 1] A vertical sectional front view to show the 
15 construction of the toner supply unit in the first embodiment of this 
invention. 

[FIG. 2] A plan view showing a simplified plain paper copying 
machine. 

[FIG. 3] Diagrams showing the cap inner plug removing 
20 means in the state of the movable bracket rotated to the toner 

supply position, (a) is a vertical sectional front view, (b) is a plan 
view. 

[FIG. 4] Diagrams showing the cap inner removing means in 
the state of the movable bracket rotated to the toner supply position. 
25 (a) is a vertical sectional front view, (b) is a plan view. 

[FIG. 5] A graph showing the relationship between errors and 
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toner discharge amount for pre -set distance size between the toner 
discharge port and the cap inner plug. 

[FIG. 6] A front view to show a part of the toner container in 
the second embodiment of this invention. 
5 [FIG. 7] A side view of the toner container. 

[FIG. 8] A graph showing the relationship between a toner 
remaining amount in a toner container and toner discharge amount 
by comparing a toner container in this invention and a toner 
container in a conventional example. 
10 [FIG. 9] A vertical sectional front view to. show a part of the 

toner container in the third embodiment of this invention. 

[FIG. 10] A front view to show a part of a toner container in a 
conventional example. 

[DESCRIPTION OF REFERENCE NUMERALS] 
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